Abstract. The Sdamas massif to which our contribution relates is located in West Algeria, it is an integral part of the Tiaret mountains. The aim of our study is to analyze the land cover of the Sdamas region over a 43-year interval grouped into 9 thematic classes: mineral surfaces (urban planning), wetland, vegetation, bare soils and fallow etc. The spatial and temporal dynamics of land use require regular monitoring of vegetation cover from remote sensing imagery. It is for this reason that we relied on field data to perform the diachronic analysis with three well-defined scenes 1972, 1998 and 2015, using Landsat satellite images (MSS, TM and ETM +). The analysis of these maps covering the same region shows the different changes that have taken place at ground level. We found that our natural plant space has undergone a strong degradation, disruption and regression because of different human activities, namely: overgrazing, clearing, fires, urbanization, (there has been a remarkable increase in the population of the communes of the study area). Inadequate and ineffective forestry interventions and work, and lack of sustained protection are reasons of these processes. Factors affecting the forest ecosystem are bioclimate and human action. Indeed, the bioclimate, through atmospheric drought, is the main factor governing the diversity of these formations of the Sdamas mountains.
Introduction. Detecting and characterizing change over time is the natural first step toward identifying the driver of the change and understanding the change mechanism. Satellite remote sensing has long been used as a means of detecting and classifying changes in the condition of the land surface over time (Coppin et al., 2004; Lu et al., 2004) , by providing a digital scan of geographic surface (Chen et al., 2009) . Vegetation, as the main component of the terrestrial biosphere, is a crucial element in the climate system (Foley et al., 2000) . a declining trend in vegetation cover is considered to be indicative of land degradation (Metternicht et al., 2010; Zika and Erb, 2009) . Vegetation variability has been quantified consistently at a global scale by use of satellite remote sensing using long time-series of images with a regular acquisition interval (Justice et al., 1985) . Satellite sensors are well-suited to this task because they provide consistent and repeatable measurements at a spatial scale which is appropriate for capturing the effects of many processes that cause change, including natural e.g. longer and warmer growing seasons increase evapo-transpiration and drought stress (Barber et al., 2000; Zhang et al., 2009) , wildfire incidence (Westerling et al., 2006) and anthropogenic (e.g. deforestation, urbanization, farming) disturbance (Jin and Sader, 2005) . Change detection has been firmly established through remotely sensed long term data sets (de Beurs and Henebry, 2005) . The aim of this study is to identify the spatiotemporal evolution/regression of the forest cover of Sdama mountain, Tiaret region, Algeria ,using remote sensing data derived from three scenes 1972, 1998 and 2015 associated with several inspections. Materials and Methods. The Sdamas mountains are part of the Monts de Tiaret and cover 82 000 ha, subdivided into two lots: Sdamas Chergui (44,000 ha) and Sdamas Gharbi (38,000ha) considered as old state forests (Boudy,1955) . The study area in the Sdamas massif is shown in Figure 1 . Block -scheme of case study is shown in Figure 2 . The data used for the realization of this work are those of the years 1972, 1998 and 2015, a This cross is made on the basis of a codification of land occupation classes. (time series). The multidated analysis is the use of data analysis methods from the channels of the three dates, or calculation of radiometric differences between two dates. The quality of the result obtained by this type of approach is highly dependent on the precision of the geometric superposition between the studied images. In fact, pixel comparison with its counterparts is mainly applied in regions where radiometry varies greatly from one point to another (Briki et al., 2007 , Gacemi, 2010 , Maille et al., 2011 , Haddouche et al. al., 2011 , Ayache, 2012 , Mendas et al., 2013 and Merioua, 2014 . NDVI is an index that is closely correlated with the chlorophyll activity of plant surfaces (Girard, 2000) . It is determined from reflectances in the red and near infrared channels, NDVI = (NIR -R) / (NIR + R). The NDVI highlights the presence of the chlorophyllous activity of the vegetation, where it reflects a maximum of energy captured and recorded by the satellite sensor (Benhanifia et al., 2015) . The resulting NDVI maps are shown in Figure 3 . The NDVI's interpretation is that healthy and active vegetation occupy high values while low values indicate absence or degradation of the plant environment. For the 1972 scene, values range from -0.16 to 0.42. The analysis of NDVI vegetation index results indicates maximum values for dense vegetation (forest cover) consisting mainly of holm and kermes oak Quercus ilex, coccifera respectively, and are generally concentrated in the northern part of the study area. In addition, the NDVI for the year 1998 shows values ranging between -0.46 and 0.55. due to the presence of bush-based maquis, mainly cedar and other hardwood species such as oak. As the scene was taken in March 1998, so we notice the presence of chlorophyllous activity in the north of the area due to the presence of annual crops (since the north includes farmland). NDVI values for 2015 can range from -0.35 to 0.43. We notice a presence of forest vegetation based on softwoods and hardwoods. In the present scene acquired in May 2015, we can notice the disappearance of the chlorophyllous activity present in the scenes of 1998 because this period of the year is characterized by a decrease of the chlorophyllous activity for the annual plants (beginning of the harvest period). The high NDVI values 0.6 to 0.7 on average correspond to broadleaved plant formations, followed by conifers, which in turn record NDVI values of 0.4 to 0.5. Finally, bushy vegetation is found with NDVI values ranging from 0.2 to 0.4. These results are evidenced by the following work: Rouse et al., 1974; Baret et al., 1989; Guyot et al., 1989; Guyot, 1989; Breda et al., 2003 and Ayache et al., 2011 . A supervised classification, maximum of real semblances was made to define the thematic classes by the choice of the region of interest (ROI). This detailed classification makes it possible to distinguish nine thematic classes: mineral surfaces, wetland, stand of T articulata, mixed stand, dense maquis, clear maquis, S. tenacissima layers, bare and fallow soils, maquis of P. halepensis. The analysis of the map shows a predominance of woodlands where clear and dense maquis are the most dominant compared to other units. In addition, bare land, cultivated land or even urban areas are in second position. The lowest proportion is that of water bodies. The predominance of these diverse forest lands includes natural forest formations such as T. articiculata forests, P. halepensis forests, dense maquis, and scrubland, as evidenced by the low pressure on forest formations and their successful adaptation to edaphoclimatic conditions during the year 1972. After classification of 1998 image (Fig.5) , we observe a predominance of bare and fallow soils, this predominance is the physical indicator reflecting a fairly significant degradation that occurred at the level of the study area, followed by P. halepensis, light maquis and S. tenacissima layers. T. articulata stands and dense maquis are poorly represented in the study area. The mineral surfaces (built) experienced a consequent decrease during this period, explained by the phenomenon of rural exodus due to security reasons in this region at that time. Based on the map analysis, we found that forest vegetation occupies a total of 58.77% of the total area of the study zone;
degraded formations (maquis and matorrals) are the most dominant, and phytoecologically, forests of P. halepensis, Q. ilex and coccifera and T. articulata are characteristic plant formations of the forest of Sdamas. The map of land occupation in 2015 is shown in Figure 6 . Azzaoui Mohamed, Maamar Benchohra, Soudani Leila, Nouar Belgacem, Berreyah Mohamed , MaatougMohamed Journ.Geol.Geograph.Geoecology,27(1), [12] [13] [14] [15] [16] [17] [18] [19] There is a clear dominance of the maquis (based on oaks and Aleppo pine) in the forest part; the T. articulata stand has a smaller area. This is followed by bare soil and fallow (lawns and even agricultural land) which occupies a large area with S. tenacissima layers in the south of the region scrub vegetation), which shows the state of degradation of the region. Over the past 43 years, changes in land cover can be summarized as follows: Regression of vegetation cover or Extension of vegetation cover. Diachronic Representation of Land Cover from 1972 to 2015 is shown in Figure 7 . An analysis of the dynamics of changes between 1972 and 2015 reveals that T. articulata populations have increased markedly through the ability of this species to reject strains. There was also an extension of the class areas P. articulata population, mineral surface, bare soil (4.70%) and S.tenacissima (7.49%). However, there was a regression of the classes of clear and dense maquis with 14.49% mixed population, which is possibly explained by the repeated fires triggered since the 90s and overgrazing by the local population. Cover (1972 and 2015) The introduction of agriculture on forest land has caused irreparable damage to forest land and has promoted the degradation of dense forests and desertification due to the illegal clearing of land, overgrazing , not to mention illicit actions in the forest, especially the provocation of fires, illegal felling etc. It is , of course , perfectly well-, known that these factors can considerably increase the extent of totally degraded lands (Quezel, 2000, Benabadji and Bouazza, 2000) . The map in Figure 8 indicates that 40% of the study area has not undergone any changes or modifications in structure. However, 35% suffered a regression and 25%, has undergone a progression.
Fig. 7. Diachronic Representation of Land
The map of the changes above shows perfectly visible progressions in the central part of the study area. Increases in areas classified as bare soil, agricultural land and even mineral surfaces (buildings) have increased with the extension of towns. The north-west , the mountains of Sdamas Gherbi, has experienced stability. The regression affected the eastern part mainly because it represents the greater part of the forest of Sdamas. The matorrals experienced a decline in their area. Rangelands and natural pastures also show a decline in area. Conclusion. The aim of this study is to analyze, over a 43-year interval, the spatial dynamics of land use in the Sdamas region, grouped into 9 thematic classes according to the supervised classification, which requires knowledge of the land to be studied and subsequent on-site verification. The analysis of these maps covering the same region shows the different changes that occur at ground level. We found that our natural plant space has undergone a strong degradation, disruption and regression because of different human activities, namely: overgrazing, clearing, fires, urbanization, (a result of the remarkable increase of population in the communes of the study area). Inadequate and ineffective forestry interventions and work, and lack of sustained protection. Factors affecting the forest ecosystem are bioclimate and human action. Indeed, the bioclimate, through atmospheric drought, is the main factor governing the diversity of these formations of the Sdamas mountains.
